Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-279747 
(43)Date of publication of application : 22.10.1996 



(51)lnt.CI. 


H03L 7/113 
H03K 19/0175 
nuuL> i / uoo 
H04L 7/033 




(21)Application number : 08-084481 


(71)Applicant 


CSELT SPA (CENT STUD E LAB 






TELECOMUN) 


(22)Date of filing : 14.03.1996 


(72)lnventor : 


BURZIO MARCO 


(30)Priority 

Priority number : 95TO 190 Priority 


date : 14.03.1995 


Priority country : IT 



(54) EXTRACTING CIRCUIT FOR CLOCK SIGNAL FROM HIGH-SPEED DATA STREAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily match a 
clock signal with the clock of a data signal by allowing 
a main PLL of the clock extracting circuit to control 
VCO by continuously controlling the phase and 
allowing an auxiliary PLL to lock a main loop by 
oscillating the VCO at a frequency close to an 
operating frequency. 

SOLUTION: The extracting circuit for the clock from 
the high-speed data stream has twin-loop PLL 
structure. The main loop consisting of a phase 
detector DFS, a driving current generator PC1, a loop 
filter Fl, and VCO locks the phase of a clock signal 
which is generated by the VCO and present on a 
wiring to data arriving at the wiring 1 . The subordinate 
loop consisting of a threshold comparator CS, a driving current generator PC2, a filter Fl, 
and VCO locks the main loop by oscillating the VCO at the frequency close to a desired 
frequency. When the VCO oscillates a frequency greatly different from the optimum 
frequency and the wiring frequency is too low, the frequency detector DFR outputs an 
error pulse to the wire 4 and when the frequency of the wiring 2 is too high, an error pulse 
is generated to a wiring 5 to control the oscillation frequency of the VCO, thereby 



Searching PAJ 



Page 2 of 2 



approximating its frequency to the desired frequency. 
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[ll*H 1 ] (7) fe^^tHfff(DFS) , ffi«i«i?6«± 

s(pci) s -7 4)],9-{fi)s *tniEM»*Hi»(vco) 

S#x- * ) tDfiEta to-* tifc * □ 

9m&*mmtz. ±ib±ju-:?\ (-n 
^a»*ais(DFR) s MttJ:b««(cs), sr/«a*iKr 

IB7-f JU*-(FI)l:fttte-r«Klli«3fE*±S(PC2) 
*x ^a»*tUS(DFR) (-5) o-±iJbTf64^ti 
fc*n**fi^(2) ©£JSI8(D1X 
(x) «1»ffl«t«fc94x6*LfcM^(22)4:#!iafi^ 
(3) tBIJB*-tt4-y->ru >97ny{rM) s U) V 

4*2ffl»JB«(D2). (A) ffl*y«U^(28)t*±-r4 

Its #PIff-§"(3) l:afS^TS*»6*i % t*>W*©BHtt 
B^M(±. » 2 #Jltf (D2) II <fc •? 4x. 6 *i*fiJ»(24)© U 
^JWKJ:0a«)6*L4, ±!fi#££d]S§(M1). 
(*) ai©/UU:*(27)4*±T5*2©J|l£3£|5]gS(M2) 

nTjfc©6*i^ fiU\°^:*©^$SB^i±, £2#ras(D2) 
C <fc 0 4* 6 ti^ff ^£J53£ UTf# 6*1,3 fg^( 25)© L> 

(*) «2#J3S(D2)l;:J;!34*.6;h.*^(24K #1/ 
US 1 *££0SS(M1)llJ; 94x. 6*i4^(26)fcEl£0 
fc«^*A*-r4«1©ANDy-KPU1) » (fr) IS 
2#J^g(D2)l;:,fc?>4a.6;K4fi^(24)*:5lEUfcfi 

*££«M1)!;:J;94;L6ti3{i^(26) 
*X*-r*«2©ANDy-KPD1) » (□)«2»Jfl 
S(D2)lZ«fc9 4*6;K4fi*(24)4£iSUfc«^(25), 
SO'H 2 #^^0SS(M2)!I J:^ib ttS<S*(27)4S 
teUfcfi^ftAA-r59S3©ANDy-h(PU2) > 

(■y-) S2»jgS(D2)l:J:f34x6nSfi^(24), So- 
il 2 #^IUSS(M2)t J: <0 4* bWf ^(27)£A7J-f 
4«4©AN D$*-h(PD2) , (v) il AN D(r- h 
(PU1) fc«fc 9 4*. 64x4^(28)* St/ffS3AND>f- 

h(PU2) l;:J;94x.6ti£fi^(30)&A73U U^d 
■y^f^(2) ©J§ift»A<#Bafi^(3) ©ffl»»«fci3<&'h 

p*M*#-f4'Uua(4) £ffi©-f3isi fflORy- s(p 

U3) x SI/ (7,) f 2 AND h(PD1) K«fcB4x.6 
*i3fI^(29K S014AN Df- h(PD2) \Zk<05-z. 
64xi>{f^(31)£A^U tWD7^(2) ©Ji|j|fe 
»##BIHH*(3) ©JIMfccfcO tA#^&6[i\ ^©Jl 



(5) ta*-r*«2flDORy-KPD3)*:Srfc3fct1* 
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St/fS2©0 Ry- S(PU3,PD3) lZ^<0^-^h>h^J^)l 
7(4,5)4A*t*I3fflOR7-- h(P4), (7)fg3 
fflOR^r- h(P4)fc«fc 0*x6ih.fc^^*A*(40)-C 
£l:Wi>Jgl~. #S?fI^(3) ©»-y--f ^JHc:9LL^ 
^*#-T*/'0UX(41)4«*t-4 7D>y^(M3) N SI/ 

(*) 7ov^(M3)t«t 045.6^4^^(41)7?^* 

-r;u*^fcfc$. ffiK*i»tf«2<D0R<f-KPU 

3. PD3) C«t 045.6*1*1^^(4,5) £^;ti6©** 
©ffi*(6,7) l:J3SOlKrlBffill)«3(E«±S(PC2) KfJtte-f 

4, fft5Sl>"S§6©AND>f- KPU4,PD4)£^C3h 
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[f^*©sffi] x-^w^tiEKKiairifctotiix 
*u«;tmtt&mmm. tmm l & it nif & 6 & u ^ t 

I±J:<»6*lT^4o LfrLfc#6x ^t^-^«^A< 
^ □ v ^{I^^ff^reiM^H^^ItTfefe <,«C1 
*©7 -f >±4 v 'J 7JUWC6oa6**t4»^ttta 

^S#^6 l &5fe1»«&ftBai-rsz:fcli«fcO«7c**ift 
lt*i(i3&6ftt^o 3©*m±»*[±EJEn©PI_L (7i 
-Xn-y^7 K^-7°) 0S§!3J;I3^t^*i. SfiStiO 

^*«±-TSZi:-pfT*)tuSo S«i5)o^*ife^D-y^ 

□ v^KJU-r©±ftffifiEs*i± x 

^-x su'tta^P^^Kvco) -rfei> 0 fiffl^ttig 

l±x t-"- ^ft^©teffl kVCOCiDQ-* JIT^^^ 
*ife^ □ -v £flrafflflMB*lt« LT17 -« 

i> 0 z<DJL7-mmt7 4 ju^-^fiiiur. ffijiwii 
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0 © g 3&ttfc3SfiE»« * < Rft t» T l»4 fc , ^© 
<t a fcflWtefifcJU-T'ttj* LT □ v *? ZhZ Ztltto 
Lv XI±ny***i4fflC#*CJltM*IHIt 

a^ft«aibx ma©JBift»i:jfi^ffla»T?vco*:« 

ffi£-£TfltfH*ajg4 o w <7 -f 3 cb o fflfiE^Kfct a - 

sgffl-^TN ±;U-7fcSi;U-7*^-r4PLLlHlB4 
fllEOfct©^ *I±iilAh(5]-ffltiJJlAlcJ;^E P- 
A-0658995 l;|H«**lTt^3. 0 3ffl«^CI± N 

n*„ ffl**#9J«fflASfl*JJ{6WI±» KM.tJ-K 
7— -(Floyd M. Gardner)^ r 7 ^ -Xn <y £ftffi(Phase 
lock Techniques)j x f§8 6 - 8 7Ml:E«*4xTU 
£ 0 zcommit, 7-^-ny«WllltttJ:oTffai:l± 
aiTL»4, LfrU PLL4CMOSfv^^*i0 
S&WI^AftS 13 l± N ^CDcto *JSia»#giJgT?l±fltJ4 
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[tSSI£8?;*-f 3fci6©¥IS] ±M©*£l±s 
c«fcO«PiH**i«o z©E]fti;:«*:*K d-*jutSS±* 

□ y *^©Ej|fc»fcx-*^©fflilfett#*£ 

<s&oTt^tttt, **i&©Eifc»**^<-a 

*^Chtf-CJ5o *@ttliJ: OWItft CMOS ^s; 
* JHHWEBHzeiS I3ffi* AtiS Z h t5 0 -roc 
tllctOv ^SISP L LES§A<£li^&gft<&i3x 7'J 

MOSttffiT||If£;h3&t,li\ /f7->N«l±{£< x 3 
0 OHbit/sfcHxfcfcT* h h TfMtT * 5 *> 0 1 ft 

s„ *^©±gfti±. 11*111 izimco&viz, mm 
T-t>7. h 'J -Afrs* □ v ^fl^fettffi-ri.fctoroiHi 

J6«"J©JilT©l3«x atfSSttroEHii;: i ^rsizwitic: 
[0 0 0 5] 

[Mfttf'J] III 1 ©^n^lll^^TUSs^-* 

mspci s ^u— y~7 4 — f 1 v -BMismm 

TBBttl 2 Kfcft-f 3* □ v *ffl ^©ffiffifeBBtl 1 I'S'J* 

aisD f r . wntibssc s x eib«»%±fg p c 2 , 

7-fM-FL St/^IIfiVCOfrbfiESIflJU-T" 



■&ZZHZ&Q£)l,-7%nyir$ltZ 0 VCOtfSii 
fefflfctt (zro^Tii, »aflfl«tt*BB«*3i;:#4-f3 
#BHHa«kffl4fti:r*p ) Ktb^At <Hft^fcJH» 

srcan ltui tfis-r 4 fcx e*£ 2 ©jga«*<is-r 

ff* fcfflttfttttblt D F R l±BB^ 4 1:17 -/uua 4 tH 
7J U GM2 ©JSSi»|[jW*-f £4i:ffi«l5 Icx^-a-ju 

[0 0 0 6] 3ix6ffl/t;bX©J^ift»l±s IB^2['#S 

■rs^ift»a3j;t/Ei»3t#ft-rsfflift»©4e©jiia 

ttroiBfflSKJtffyr 4„ tf'UliigiStf 2 5%T- 

$4J:^^Sfeitfe^i:li, /UUX©ffl»tt£ 

ibSHC Sli x BB^4XI±5 CS4tSi7-/tJ«fl) 
^»»A< : ?i6ia!^*4ifc<i4:iBx.T^4i:*©*, Zti 
6©X7-yf;UX«:BBtt6XI±7II**aa*-a:4«fc-5 

ftttftli. MttttBSCSii/UuxfcEjt-f*,, lEibtt 

tifclCDt«^7^W-F IKflM&U "feUEI»7t 

y^u^3&«#ftr*itfH i;*ffl«fflftixoi»< £-5 cwflg 

Jfttt-^i (RC) *» h^-ffr&flWJ**!.* 
;U*-F Il±» fiHhLTW*1 2±©SE4Sx. 

a»ftma©jfia»t£^ij-*o 
[0007] vcorofcffijSfcfttfi^-rrottffteH 

CX«k, DFRC#ftr*^^©JB»*l±Jt«»C 

s©wttj:i3e<ftf3. ^©*sm. «g»«a«±SPC 

2tIft4/WU^*3»*©ft|»«o 3tibffl*ff©T7: 
lis I>J^-7A<iMt£f?±U ±^-7Mt?7n 
y ^ let -3 TflJfflWfTibih.* o MttttKS C S tfi&£t 
^Zt.\Z^K), SI*7 f -*JB»*t4T?|ij5*:*C»L 
TO. 1 %S-Ci&SSa»CD#!!Bi?*(ftft-C#5n 

^iCEilft * 'V7kil«fiS-C6: < Ttffi^ft^ffitl 
tfffiffl-CSSo ±^-7tH-rSttffi«tUSD F S lis 
VCOlr_J;^±£ tbi3«» 2 I' ^feT 4^©tfiffl h IB 
S1 T^itix^fe^-^fi^roteffi^tbfxLs IB^9x 
(±1 oro7^ro-^iz-^©^ia$r B 14#l"i.M°;i'^ ; fe 
t. o-ioCDm^zimmmizimTzmmffi 

4*-T5a°;i,x44xSo GIK1 1 ^^LTiElim^ 
tSPC1l:±07^M-F ItaA**i«Ei*©« 

^*i6-o©e«9x 1 o±cojvi,xcDmmm 

comzttmtZo ^ros^s ;u^-f iroti^T-fe 
2l;»64x*«E©S{bl3«k^T. E*2±© 

So 

[0 0 0 8] 7'D'y^DFRIis S 2 ©7"D -y ^ Ell3l¥ 
ffll3^*4xTUS 0 H»»*aiSD F Rlis ES3IC# 
S1-SA*#PS<g^l'^iSLTlMt^S„ 3©#B.sfl^ 
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cdi/4i;?li», 1 /4fe^eroi±3©^©^Jte 

9J C H o T © 3 £ T? & l? v Mffigd =E v i - )l 4 JBW I' 

awa-f * 3 h i; f o , A*«»»m©ittt^ftfiTt, 

tW„ BB»2±©fi^fflfflift»l±, »JBSD 1 H«kD 

1 6T#Jt>tu *©B«2 2±©tti*fi^l±^>7°U> 
^□s/^S 1 KJ^-tf-^U >^^W„ +^>yu> 
<f7ny$S 1 l±, SIKfl«Jl3Stt3fflM^tJ:f9*!iaP* 

S3EM2 3©fi^l± s fi£tjT|i|«SA<lxnTfef9, &© 
»fflSD 2lC£t>;h,3o 3©fl-fflSD2l±. 3©ff^£ 
ffSU<l±2T!*J?K EM 2 4l:^LfcilU^J^ 
y^744x4o 7n»>M1, PUK &tfP D 1 © 

swi±x ib^2 4±©niiu^^ r 1 j ommmttm 

2. PU2, P D 2©gftl±s B3*£2 5±©HgU'«^ 
r 1 J ©^B^r B 14;SiJ^LT^E/\ 0 ;b^t^±1-*-h 
TrfcSo -Y >M-£- I 1 4«J»A**lTt»4ffl-C, EM 

2 5©|ftaU-<JL. r 1 j |±, IBM 2 4©HaU^JU 

[0 0 0 9] Eft2 4T(0ll9U^;Utf TOj frb 
»*M1 l±s KM 2 6iciiaLx^;b ri j ort)\,X*% 

ttSo 3©/f;u^©j$<i8^i±x tuvco (n) 
M2 4±A°ju^©^$ta^lc^Lu i fe©'rfci,o EM2 

6 ±(DJVU^(Dmm?B^ts EM 3 ±©#BH«^*3£t 
i*toS*U ^^©JSStHf, @5*m 2 4±©«^Kl.fc"? 
WmhZo EM2 4±©WIb^ r 1 j ®&tti$M 
#EM2 6±©M°JUX©#|^F B U9ftltftl*\ EM 2 
±fflfi*ffl»fifflSft»l±ffi-r^4o EM 2 4©fI^U t 
EM 2 6fflfi^4SlEL/fefi^4A*-ri.AN Dy- S 
PU 1 l±, *;KS©ftt£l$IH©£4«iiiUT, ^©iig 
#l~*U^ISB#P B 1©M°;i,;*£EM2 8\Z-5-X% 0 3© 
/axtfOR^- h PU 34aoTK«4l^6tt, S3 
f£2 ©{f^©?£fiJlMfc£±lf3©lCl!f^-t3o 

[0010] em 2 4±©i*aix^;u r 1 j ommm 

#I3M2 6iffly\'iW(D}$ifflJ;0gltWl EM 2 
±©fi^ffl«ffiffliftttl±iS-r^l.o BBS 2 4©ft^£K 
<ELfcfi*RtfE**2 erof^UAtSAND^-h 
P D 1 (±s *ftS©^l$|lf|©S4tftJiiLT, ^©^g 
frl^U^SB#P B 1©M°;^£EM2 9l;i4x3o 3© 
/(iUtfOR^f - h P D3*a^TiH5l;S6tl, IB 
»2©<g-9©«j§JHjfc»£Tlf*©i::$-£-f * 0 ±ifi© 
eto lis AND y — hPU2v P D 2 fcttfcJ&ft^EItt 
M2l±s -f>A-*-I 1 l;iOS*2 4©{f^4S$5 

LTf#6tifciB«i2 5±©tiiib-ui r 1 j ®&mi$m 
* Wlffi-r S i i: C «t 0 H i;«]E4 fT -5 o Stt 2 ©fs^© 
SHfJ3!fc»fc«tt*-l*l>/t;UXl±. PU 2ld«tf3E*3 
0l:^i6hOR(r- h P U 3taoTK»4l3j366*i 



-7Jv »ffifflsfc»*»'J>£-t±3^JU*l±P D 2lr«k 
9 EM 3 1 t4i6^ ORY-SPD3*«oTKtt 

mmtrnmissoi roj ©^a#r B in#^K^«$s©^ 

***iJfflLTtA*«*«JS4fflt>4 3i:KJ:0x PLL 

[001 1 ] 1 3 l±, J3»ft&£b3i D F R fflft^CHt 
5>7lTr£3o Hl:fit»T. *«©ift}gl±» tu 
it©BI4'©Hil-r*EI*4:S«giJ-r4©i:fflt\6ti4©fc 
H-©#BS^t±0^**i.4o S**ifcffJI±» VCO 
©Jtia-Cffi«fiE»«fflMtJ3ifc»«fc OiSt^*^ L 
TU4, <fe Uffl»tt©SA«iai^*tufct.©J:f5ffilJ-n 
If x E«4 t#4-T51»]Ey^^l±|H| l5Jtl*ll#M4«l^ 

[0 0 1 2] 14 li. MttJ:b«SCS©7nv^ia*:^ 

-To v c o © tu AT©«fiffl»»*<teti □ ^ a ± 

^-7©«lia«k 4 CSI±fflifc»l*ttJSDFR (1 
1 ) C±4»]Et:^Rrififr4o EttE* ja»»©s** 
Bf^©ffi4i68i5i:iS«Ex IWttkttSttH^-^ffllfc 

fttnrrpr(iicr«o *ajs©±5fcg*i±, 

M3t^, 7ny*M3li* EM 4 0 lZ3Meti/V\, 

z tftttz t s em 3 ©sy* t □ v * m*® n ffl#© 
it-r^u* mi* 2 5 1 MzmL^nmmmzG 
■fi>;t;u^feiB**4 1 ic4xi> 0 em 4 1 ±(om^tf. 

f- V P U 4 i: P D 4 fcHflltfc 0 P^fefe 5 ^^13 <k 
•5sij;U-7"ii^4Rl^ELfei9^^llLfeO-r^ 0 IB 
«&4 1 ®Mtf7^f^7»t Liy*A 0 JU7.A<l3M 

4 0 I3iij« L fc 6 , SIS 0 feftft© / U« & N tf-f * 
^»©Fb% /a7*7^f^7l;Kofcfe, SM4 1 © 
/ ©^$f B#Fp1 &m ±$ o SBM 4 XI±E» 5 ±ffl 
/ Vl,X It. 7D7^M3 ©lift 4 -f ^ — 7)l~t&0 Rf 
-SP44a^1"§o 3©7n>y^M3l±. 2o©^"- 
SPU4Sl>'PD44^<3h4RltlE-r^o EM 4 1 
©ft ^iz «k o -f * - * tiT ^4 IB CGtt 4 X l±EM 

5 ±(D'&m(DJ tii'xmmt % ^ e> if . 3 n e. © / out. 

h PU4XliPD44S^TEM6Xli7lC 

# tus -r * - 7 ju * *it *: t \ v \zm m l tz & if s 

[0 0 1 3] 3HST|Btt^tlT^fc3i:li. #$iJPM^ 
&m\Z £Vmz-5-Xi>htzt,(DT'&Z,Z£l£ty&T$> 

[lli©ffi#ft^] 

[11] ^□■v^{I^tttiJ0gS©7'n-y^lTfei, o 
[12] 1 1 ©7d«j/£ D F R©7'n v ^lTrfei.o 
[13] S2ffl7a^7D F Rroftmiwrs^-f Al 

[14] 1 1 ©7o-v^C Sro^n 77H"efel)„ 

D F S fefflfiiajlf 
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